MAR. 9.2006 12:05PM 1 6509618301 



NO. 757 P. 4 



AMENDMENT TO THE CLAIMS 

The listing of claims will replace all prior versions, and listings, of claims in the application: 
Please cancel claims 44- 105. 

Listing of Claims: 

1 . (Amended) A circuit for use in a digital display unit [of a computer system, and circuit) for 
generating a plurality of pixel data elements from an analog image data received by said digital 
display unit, said digital display unit further receiving a time reference signal associated with 
said analog image data, said time reference signal having a high frequency, said circuit 
comprising: 

an analog-to-digital converter (ADC) for receiving said analog image data, said ADC 
sampling said analog image data using a sampling clock to generate a plurality of pixel data 
elements corresponding to said plurality of pixels, wherein said sampling clock has a sampling 
frequency equal to said high frequency, 

a clock generator circuit comprising aphase-locked loop (PLL) circuit for generating said 
sampling clock, wherein said sampling clock is synchronized with said time reference signal 
with a jitter of less than a few nano-seconds, said PLL comprising: 

a discrete time oscillator (DTO) for receiving a digital input and generating a signal 
representative of said sampling clock with a frequency determined by said digital input; and 

a digital circuit for receiving said time reference signal and a feedback signal, wherein 
said feedback signal is generated by dividing said sampling clock, said digital circuit generating 
said digital input according to the difference of the phases of said time reference signal and said 
feedback signal, said digital input causing said DTO to generate said signal synchronized with 
said time reference signal, said digital circuit comprising: 

a frequency correction logic for adjusting the phase of said sampling clock 
according to the long-term drifts in the frequency of said time reference signal; and 

a phase correction logic for adjusting the phase of said sampling clock according 
to the phase difference in said feedback signal and said time reference signal, 

wherein said frequency correction logic and said phase correction logic are 
implemented as two separate control loops, 

wherein a panel interface included in said digital display unit can generate display 
signals for a display screen based on said plurality of pixel data elements. 



3 



PAGE 4120 * RCVD AT 3/9/2006 3:01:37 PM [Eastern Standard rime] ■ SVR:USPT0€FXRF-1/14 ' DNISOTOO « CSD:1650961 8301 1 DURATION (mrn-ss):0W8 



MAR. 9.2006 1 2:05PM 1 65096 18301 



NO. 757 P. 5 



2. (Ori ginal ) The circuit of claim 1, wherein said clock generator circuit further comprises an 
analog filter to eliminate any undesirable frequencies from said signal representative of said 
sampling clock to generate said sampling clock. 

3. (Original) The circuit of claim 1, further comprising a phase and frequency detector for 
determining the difference of phase between said feedback signal and said time reference signal. 

4. (Original) The circuit of claim 3, further comprising a charge/discharge control logic for 
determining the amount of phase correction to be made based on the determination of said 
difference of phase, 

5. (Original) The circuit of claim 1, wherein said analog image data and said time reference 
signal are received on two separate signal paths. 

6. (Original) The circuit of claim 5, wherein said reference clock comprises a binary signal. 

7. (Original) The circuit of claim 1, wherein said digital circuit distributes phase error between 
said feedback signal and said reference signal during a comparison cycle by changing the phase 
of individual clock pulses in said sampling clock. 

8. (Original) The circuit of claim 1, wherein said frequency collection logic generates a multi- 
bit number, wherein said multi-bit number is representative of the amount of phase advance of 
said sampling clock generated by said DTO during a DTO clock period, and wherein said multi- 
bit representation enables said PLL to reach said sampling frequency within a short duration. 

9. (Original) The circuit of claim 1, wherein said frequency correction logic comprises: 

a first multiplexor accepting as input Pnom and Fdp values, wherein Pnom represents an 
expected frequency of said sampling clock and Fdp represents the correction due to the long- 
term frequency drifts; 

a flip-flop for storing a value representative of the phase correction corresponding to the 
frequency correction logic; 

an adder for adding or subtracting the output of said first multiplexor from the value 
stored in said flip-flop, wherein the output of said adder is stored in said flip-flop; and 
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a frequency correction control coupled to said flip-flop and said adder, wherein said 
frequency correction control causes said flip-flop to be set to Pnom at the beginning of a phase 
acquisition phase, and wherein said frequency collection control causes said adder to add or 
subtract Fdp depending on whether the sampling clock is early or late in comparison to said time 
reference. 

10. (Original) The circuit of claim 1, further comprising: 

a phase and frequency detector for determining the difference of phase between said 
feedback signal and said time reference signal, wherein said phase and frequency detector asserts 
an EARLY signal a number of clock pulses proportionate to the difference of phase by which 
said feedback signal is earlier than said tune reference signal and a or a LATE signal a number of 
pulses proportionate to the difference of phase by which said feedback signal is later than said 
time reference signal; and 

a charge/discharge control logic implemented using digital components, said 
charge/ discharge control logic including a phase integrator, said charge/discharge control logic 
charging said phase integrator according to the number of pulses said EARLY signal or said 
LATE signal is asserted, said charge/discharge logic discharging over a longer period of time 
than the charging period so as to spread the difference in phase over a comparison cycle, wherein 
the phase of said sampling clock is corrected during the discharging period. 

11. (Original) The circuit of claim 10, further comprising a sign and zero crossing detector for 
correcting any over-correction performed by said charge/discharge logic during said discharging 
period. 

12. fNew^ A circuit for use with a digital display unit for generating a plurality of digital image 
data elements from analog image data received bv said digital display unit, wherein said digital 
display unit further r eceives a time reference signal haying a time reference signal frequency 
associated with said analog image data, said circuit comprising: 

an analog-to -digital converter f AD O for gflTyipHnfl said analo g image data using a 
sampling clock to ge nerate said plurality of digital image data elements: 
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a clock generator circuit for generating said sampling clock that is synch ronic xrith 
time reference si gnal and that receives a digital input and generates a signal representative of 
qai^ sam pling clock with a frequency determined by said digital input: and 

a digital circuit for receiving said time reference signal and a feedback signal, wherein 
said feedback signal is generated by dividing said T samn1inf > clock, said digital circuit generating 
sai^ diflitAl input ac cording to the difference of the phases of said time reference signal and said 
feedback signal, said digital input causing said clock generator circuit to generate said signal 
synchronized with said time reference signal. 

13. fNew^ The circuit of claim 12, wherein said clock generator circuit further comprises: 

an analog filter to eliminat e any undesirable frequencies from said gigmal representative 
of said sampling clock_to_generate said sampling clock: and 

a phase-locke d loop (PUJ) circuit that includes a discrete time oscillator (PTOV 

14. CNew) The circuit of cl aim 1 2, farther comprising a phase and frequency detector for 
dE^ermininp th* di fference of phase between said feedback sigual and said time refere nt siprial 

15. (New) The circuit of claim 1 4, further comprising a charge/discharge control logic for 
determining the amount of phase correction to be made based on the de termination of said 
difference of phase. 

16- (New 1 ) The cfr^nt <if Main g 12, wherein said analog image data and said time reference 
signal are received on two separate signal paths. 

17. fNew^ The ci mirit; nf cl aim 16> wherein said reference clock comprises a binary signal. 
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18. (New) The circuit as recited in claim 12. wherein said sampling clock has a sampling 
frequency equal to s aid time refe rence rt^a) frequency. 

19. (New) The circuit as recited in claim 12. further comprising: 

a frequency correction logic for adjusting the phase of said samp l ing clock according to 
the long-term drifts in said time reference signal frequency: and 

a phase correction logic for adjusting the pha se of said sampling clock according to the 
Bhase diff erence in said feedback signal and said time reference signal. 

wfa^rin said frequency correction logic and said phase correction logic are implemented as two 
separate control loops. 

20. (New) The ci rcuit as recited in claim 12. wherein said digital display comprises: 

a_displav screen: and 

ajianel interface arranged to gen erate display signals for the display screen based on saicj 
plurality of digital image data elements. 

2h (New) The circuit of claim 19. w herein said digital circuit distributes phase error between 
swd feedback signal and said reference si gnal durin g a comparison cycle by changing the phase 
of individual clock pulses in said sampling c lock, 

22. (New) The m'rrmit nf claim 1 Q whe rein said frequency correction logic generates a multi-bit 
rmmhftr. whgrin said multi-bit number is representative of th e amnmit of phase advance of said 
sampling clock generated by said DTP during a DTP clock period, and wherein said multi-bit 
representati on enables said PLL to reach said sampling frequency within a short duration. 
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23. (New) The circuit of claim 19. wherein said frequency correction logic comprises: 

a first multiplexor accepting as i nput Pnom and Pdp values, wherein Pnom represents an 
expected frequency of said sampling clo c k and Fdp represents the correction due to the long- 
term frequency drifts: 

ft flip-flop for storing a value representative of the phase correction corresp onding tr» thr 
frequency correction logic: 

m gdder, for adding or subtracting the outp ut of said fkstmultiplexor from the value 
stored in said flip-flop, wherein the output of s aid adder is stored in said flip-flop; and 

afrequencv correctio n control coupled to said flip-flop and said adder, wherein said 
frequency correction control causes said flip-flop to be set to P nom at the begirming of a phase 
acquisition phase, and wherein said frequency correction control causes said adder tt\ aHH nr 
subtract Fdp depending on whether the sampli n g clock is early or late in comparison to said time 
reference. 

24. (New 1 ) The ci rcuit of claim 12, further comprising: 

a phase and frequency detector for determinin g the difference of phase between said 
feedback signal and said time reference signal, w herein sai d p W* anH frequency detector asserts 
an EARLY signal a ruimhrr n f clock pulses proportionate to the difference of phase by whiofr 
said feed back signal is earlier than said time reference signal and a or a LATE signal a number of 
pulses proportionate to the difference of phase bv wh ich said feedback signal is later than gagj 
time reference signal: and 

acharge/discharge control lo gic implemented using digital comp onents, said 
charge/discharge control logic inclndinpr » p hsa* i ntegrator, said charge/discharge control logic 
charging said phase integrator acco rding to the number of pulses said EARLY signal or said 
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L£TE signal is asserted, said charge/dischar ge logic discharging over a longer period of time 
than the charging period so as to spread the difference in phase over a comparison cycle, wherein 
the phase of said sampling cloc k is corrected during the discharg in g period. 

25, (New) The circuit of claim 24. further com prising a sign and zero crossing detector for 
correcting any over-correction performed hv said charge/discharge topic duri n g said discharging 
period, 

26. (New) A meth od of providing a destination ima ge frame formed of a number of destination 
image elements, comprising: 

receiving source image elements in accordance with a source frame rate: 
scaling said s ource image elements independently in both vertical and horizontal 

directions to form sai d destination image elements: and 

providing said destination image ele ments in accordance with a destina tion fram* rat* 

wherein said source frame rate is s ubstantially equal to said rfeBritifltirm frame rate, 

£7, (New) A method of claim 76 wherein a source image includes a plurality of s ource iWg* 
frames, and wherein a d estination imare corres pond i ng to said source image is generated bv 
generating a destination image frame corres ponding to each of said source image frames. 

28. (New) A method as recited in claim OA { wherein when said Ruling f ? ug^cahng, said scalmg 
further comprises: 

replicating a plurality of said sourc e image elements to obtain replicated source image 
elements, v 
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29. (New) A method as r^>d in claims ^ mrHw^^;^ 

interpolating selected ones of said ^ nrrft j^gge elen^tc w said ^i;^ 
image elements to generate said destination j mape ft i PTr ,^ 

30. ftfrw) A method p recited in rlaim 29. wh^„ T ffM SOnTC « ^ fi g 

plenty of source scan lines each of which in c lnd~ , w ^^ of ^ ^ ^ 

and wherein the donation ,W frame includes a pl^Jitv of d^n^ ggan line. -ri. ,f 
which includes aimmW of sa M design image *l*m^ c 

31 ■ (New) A method as recited in claim 1 Q, further coTnp rU™ r 

us ing at least a present scan line and a previous scan line for said hitemolatior, ^ 
said present scan line and said previous sca n line are in cluded in said ^,~l itv of mf! m 
lines. 

32. (New) A method of claim 3L wherein at least one of source scan i m es is used onft g 
more tim es as a present scan line 

3 j„ , (New) A method, as recited in sla gs 26, wherein sa id sourer. i™ af ~ gggig ha, an a^.^ 
spurce imape frame aspect ratio and wherei. ^ djg & afioa image frame, hj g an asaacjatgd 
destinatipp ima^e frame agescj ratio, wherein said sr.aled destinari™ ^ a , e frame a ^ ^ 
different from said s oi ^e image fram e aspect ratio 

34. (New) A method as recifed in claim 26, wherein said source fan,. i s vnA „ a firgf 
clock signal and wherein said destination fr*™. ^ , s based 1>p nT1 , CM . ond ^ 
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35. (New) A method as recited in claim 34. further comprising: 

storing said source image elements being rece ived into a line buffer in accordance with 
said second clock signal: and 

thereafter, outputting said destination image elemen ts in accordance with said second 
clock signal, 

36. (New) A method of e1*mn 35, wherein said second clock signal is locked to said first clock 
signal in a proportion. 

37. (New) A method of claim 36 . wherein said proportion is equal to a ratio of a total rmmW <if 
source image elements to a tota l, rmmhgr nf destination image ftlftmpnts 

38. (New) A digital display unit h aving a display screen fordisplaving a destination image 
frame fo rmed of a number of destination image elements, comprising: 

a display unit interface for displaying the destination image frame at a display rate based 
upon a display clock signal: 

a converter circuit for generating a plurality of digital s^u r p? iTna^e elements from an 
analog source ima^ e received bv said digital display unit based upon a sampling cloclr si f y>*l 
wherein the analog source imag e has a associated time reference signal and time reference signal 
frequency: 

a scaler unit co upled to the converter circuit arranged to 

receive said digital sour ce irrmprft elements at a line buffer in accordance with a 
destination clock signal. 

scale said source image elements inde pendently in both vertical and horizontal 
directions to form said destination image elements, and 
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provide said d onation image elements in accordance with the destination c y > 
Signal to the display unit interface wherein a source fr*m» r ate and a destination frame rate ar» 
related so as to not overflow the line buffer over a period of time: and 

a clock circuit arranged to produce the display clock signal, the sampling deck 
si gnal, the first clock signal and the second clock signal , wherein the sapling clock is 
synchronized with the time reference <tipn*l 

3?. (New) A digital display unit as recited hi claim w herein the ^WV circuit receive a 
digital iqput and generates a signal representative of sa id sampling clock with a frequency 
determined hv said digital inp ut 

40, (New) A digital display Unit as raited in claim 3 9. further compri c in r 

^ digital circuit for receiving said time reference sign al and a feedback signal, wherein 
sajd feedback signal is grneraf ed by dividing said sampling clocV. «» { d digital circnit a^ m ^ 
said digital input according , to the difference of the phases of said time referen ce si^i nT>H mm 
feedback, sjgnal, said digital input causing said clock circi t to generate said sampling Hn^ 
signal svnchnini^ ied with said rim* rp.far ^nce sig nal 

41 . (New) A method of displaying an analog source iir,*g e bv a digital display unit having ^ 
di splay screen as a destination image frame formed of a mm ^ pf destmatinn image element 
wherein the analog source ima ge has a associated time referent and time referent 

frequency, comprising- 

synchronising a sampling clock sip nai t n the time reference signal; 
generating a plurality of digital source image elem e nts from said »n alo g ^ fm a ^ 
based upon sajd, s ampling clock signal- 
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scaling said digital source image elements bv a scaler imit hy 

receiving said digital source im age elements at a source fame rateL and 
scaling said source image elements independently in both vertical and horizontal 

directions to form said destinati on imapA dements: and 

providing said destination I'mape elements at a desti n ation frame rate 

accordance to the display unit interface at a rate that does not overflow the line buffer on 

average: and 

displaying the d estination image elements bv the digital display. 

42. (New) A method as recited in claim 41- further comprising: 

receiving a digital input that causes said clock c ircuit to generate said signal 
synchronised with said time reference signal; and 

generating a signal representative of s aid sampling clock with a frequency determined bv 
said digital input. 

43. (New) A meth od as recited in claim 42. comprising: 

generating a feedback signal bv dividing said sampling clock: and 
receivin g said time reference signal and a feedback signal wherein the digital input is 
based uppn the difference of the phases of said time reference signal and said feedback signal. 

44. (Canceled) 

45. (Canceled) 

46. (Canceled) 

47. (Canceled) 

48. (Canceled) 
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49. (Canceled) 

50. (Canceled) 

51. (Canceled) 

52. (Canceled) 

53. (Canceled) 

54. (Canceled) 

55. (Canceled) 

56. (Canceled) 

57. (Canceled) 

58. (Canceled) 

59. (Canceled) 

60. (Canceled) 

61. (Canceled) 

62. (Canceled) 

63. (Canceled) 

64. (Canceled) 

65. (Canceled) 

66. (Canceled) 

67. (Canceled) 

68. (Canceled) 
44. (Canceled) 

69. (Canceled) 

70. (Canceled) 

71. (Canceled) 

72. (Canceled) 
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73. (Canceled) 

74. (Canceled) 

75. (Canceled) 

76. (Canceled) 

77. (Canceled) 

78. (Canceled) 

79. (Canceled) 

80. (Canceled) 

81. (Canceled) 

82. (Canceled) 

83. (Canceled) 

84. (Canceled) 

85. (Canceled) 

86. (Canceled) 

87. (Canceled) 

88. (Canceled) 

89. (Canceled) 

90. (Canceled) 

91. (Canceled) 

92. (Canceled) 

93. (Canceled) 

94. (Canceled) 

95. (Canceled) 

96. (Canceled) 

97. (Canceled) 
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98. (Canceled) 

99. (Canceled) 

100. (Canceled) 

101. (Canceled) 

102. (Canceled) 

103. (Canceled) 

104. (Canceled) 

105. (Canceled) 

, 106. (New) A, circuit for m in g digital display unit for genjeafeg * duality of .W« 
d ata elements for display on a disnlav ^ creen. Mmp ri^«,- 

a source interface arranged to receive source image p iv ds from a geygce image, said 
source interface includes an analog-to-djffital converter fAV> n f OT sampling said source i mar 
pixels Using a sampling clock to generate a Plurality of pixel data stamen^; 

a clock generator circuit for generating said sampling clock: and 

an upscaler for imscaling said sonira im a ,P t» a destination image having more pixels 
than does the source i mage, comprising: 

a line buffer arranged to receive and store pixel d ata elements from the source interface: 

and 

adjsplay interface arranged to receive pixel data elements from the line buffer 
provide the plurality of image pixel elements for display witnn m using a frame hnffer 

1 07. (New) ^circuit as recited in claim 106, wherein me dis play interface fiirther commit- 

anjnteipolator coupled to the line buffer and a rranged to provide the p limili ty *f 
destination image pixel elements using pixel data element s stored in anH read from said lin* 
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(New) A, circnit as m*Ht m claim 1 f>7 said {nf(lrT n1a< pT ,_. 

g vertical interpolator unit anaaggd to vgti^ja^Bgl^a xd ^taelerr,^ receded 
from said line friflfcr; ^/i 

ah orizontal interpolator unit co upled to the vertical MSBQ^SL^H 
horizontally interpoloate selected ones of th e vertically is olated niv.1 d,*, flgasBjg 

109- (New) A, circuit as recited in claim 1 OR w h ? re in the intpmnl ator further gfima sges: 

afi rst interpQl^on line, buffer cowled to the vertical i s olator and, line buffer for 
storing previous vertically interpnl ateri p ivrf dat* element; and 

a second interpolation line buffer for storing current vertically interpolated pixel data 
ele ments that are used by the horizontal interpolate unit to carry o u t the horizontal interpolation 

1 10. (New) A c ffRuit as recite d i n clai m 1 06. wherein th B line buffer is a single port memory 
type line buffer that include? a sim p l e port SDRAM. 

Ul (New) A circuit as recited, in claim 1 06, wherein the li ne buffer is a dual ported memory 
type line buffer, 

X 1?. (New) A circuit as recited in claim 1 10 wherei n when the line buffer is the single port 
SpRAM, then the line buffer includes a first memory h a nk and a second memory hanlr 

, H3. (New) A circuit as recited in claim. 112. wherein when pivP.1 elements corresnondinp 
to a source image scan line is received in the first bank, then p ixel data elements corresponding 
to another source image scan line ca n be co n currently read from the second memory hank » B 
many times as req nnvtd, 
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U4, (New) A ohndtM^in^ Ul.^n^ ^.^h^i.*.^^ 
memory, pix.T date dement. are rrad from a port that jg djfifa from a port that rggiyeg the 
H <* a * a detente 

1 M. (New) A method for gating a plurality of im^e nhrri H.t, ^emente far Hicp i,,, gg , 
display screen, cornpriarTip- 

receiving source image phre te from a annrce imatrft- 

generating a plurality of mvel el ements hv samp ling said source image r,i™1«- 
receiving and storing pixel data elements at a line hiiffitr; 
receiving pixel d ata elements from the line Wft*- 

providing the plurality of image pixel elements fo r display without using aftanp. hnf*^ 

and 

displaying a destination image having more p i xels than does the source ima cre nsir.^ tfr* 
provided plurality of image pixel element* 
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